Material and Methods

Materials
Deionized ultrapure water with a conductivity of 18.2 MΩ-cm was used in all experiments. Silver nitrate (AgNO 3 ), trisodium citrate dihydrate, sodium chloride (NaCl), (+)-catechin hydrate, reagent grade acetone ， HPLC grade methanol and trifluoroacetic acid (TFA) were obtained from Sigma-Aldrich Co. (USA). Ethanol (95%) was purchased from Taiwan Tobacco & Liquor Corporation (Taiwan). Zeolite (diameter ≈ 0.27cm) was purchased from Hayashi Pure Chemical Ind., Ltd.
(Japan).
Preparation and quantification of AgNPs solution
Glasswares were soaked in diluted HNO 3 solution, rinsed with deionized ultrapure water, and dried in the oven. Citrate-capped AgNPs solution was prepared immediately before use by a modified Lee-Meisel protocol 1 . Specifically, silver nitrate (18 mg) was dissolved in 100 mL of deionized water in a reflux system. After boiling, 2 mL of 1% trisodium citrate solution was added to the silver ion solution. The reflux system was isolated from light and kept at approximately 85 o C for 1.5 h. The resultant solution of citrate-capped AgNPs was stored in a dark glass bottle at 16 o C.
UV-vis spectrum and TEM images of a typical preparation are shown in Figure S2 .
A calibration curve based on UV-vis absobance was constructed for each individual preparation as follows: Five samples were prepared by diluting a freshly prepared AgNPs solution 2, 4, 8, 16 , and 32 folds with water. UV-vis absorbance of each sample was measured against water reference in triplicate. The average peak absorbance of each dilution between 432-442nm was plotted using
Microsoft Excel against the logarithm of the respective fold of dilution with respect to base 2.
Linear regression of the plot was carried out to give the interpolation equation. For each adsorption experiment (see below), a sample of the beginning and remnant AgNPs solutions were diluted with water equal times prior to UV-vis measurement so their absorbance value fell within Submitted to RSC Advances 3 the range of the calibration plot. UV-vis measurement were made and the corresponding fold of dilution was calculated using the interpolation equation.
Preparation and quantification of catechin solution
A stock solution of catechin (0.01M) was prepared by dissolving catechin hydrate in water immediately before use. Four dilution samples were made by diluting this stock solution to 7.5x10 -3
, 7.5x10 -4 , 7.5x10 -5 , and 7.5x10 
Preparation of zeolite beads
Commercial zeolite beads were cleansed before use, following a multiple-wash-and-soak procedure in an ultrasonic cleaner (Branson 2510). Zeolite beads were first washed with running water, then soaked in ethanol and acetone, each for 10 minutes. The resultant zeolite beads were drained and dried at 100 o C in the oven overnight. After cooling down in a dried box, the beads were covered with plastic wrap and stored.
Preparation of SERS samples on glass and mica
Glass or mica slides were cleaned thoroughly with detergent and water, rinsed with ethanol and acetone, and dried in the oven. Using the volume ratios (catechin:AgNPs:NaCl) determined in a previous study 2 , glass or mica slides were first incubated with AgNP solution in a Petri dish, covered 
Preparation of SERS samples on zeolite for adsorption studies and routine analysis
A pair of stainless steel tweezers was cleaned thoroughly with ethanol and used to pick up zeolite beads in all steps to minimize contamination. Ten zeolite beads were randomly taken from the pool of zeolite prepared in the above and placed in an Eppendorf centrifuge tube.
(a) Adsorption of AgNPs -AgNPs solution (300µL) was added to the tube. The mixture was covered and incubated at rt for 24 hours. The beads were transferred to a glass vial to dry for one hour before characterization or next soaking step. The volume of the remains in the tube was measured using a set of pipettes of decreasing volume. Samples were then taken from the remains and analyzed by UV-vis spectroscopy.
(b) Adsoption of catechin -catechin solution (diluted to 2.0x10 -3 M from the stock, 500µL) was added to the tube. The mixture was covered and incubated at rt for 3 hours. The beads were transferred to a glass vial to dry for one hour before characterization or next soaking step. The volume of the remains in the tube was measured using a set of pipettes of decreasing volume.
Samples were then taken from the remains and analyzed by HPLC. For cumulative adsorption studies, this step was repeated using the beads that had been dried for one hour.
(c) Adsorption of AgNPs and catechin -Step (a) and (b) were performed in sequence.
(d) Sample preparation for routine SERS protocol -AgNPs solution (300µL) was added to the tube.
The mixture was covered and incubated at rt for 24 hrs. Catechin solution (0.01M, 100µL) and NaCl solution (1M, 100µL) were then added, and incubation was continued at rt for 3 hrs. The liquid was removed with a set of pipettes of decreasing volume and its volume measured. For each set of experiment, five samples were prepared this way and the volume removed was 
